The influence of the pelvic nerves on anorectal motility in the cat.
The influence of the parasympathetic pelvic nerves on anorectal motility was studied in anaesthetized cats. Anal pressure and rectal motility were recorded by a manometric and a volumetric method, respectively. Severing of the pelvic nerves did not cause any pressure change in the anus, indicating that these nerves are not significantly tonically active. Efferent low intensity (0.05-0.5 ms, 8 V at 5 Hz) electrical stimulation of the pelvic nerves (PNS) elicited a contraction of the internal anal sphincter (IAS), while high intensity stimulation (greater than 1 ms, 8 V at 5 Hz) caused a sphincter relaxation. A rectal contraction was noted on both low and high intensity stimulation. After sectioning of the sympathetic nerves, PNS elicited a contraction in both the anus and the rectum irrespective of stimulation intensity. PNS inhibited the anal contraction elicited by simultaneous stimulation of the sympathetic nerves or noradrenaline infusion. The inhibitory anal responses to PNS were unaffected or augmented by atropine, unaffected by propranolol and abolished by hexamethonium. The excitatory anal effects of PNS were reduced or abolished by atropine and abolished by phentolamine. The rectal contraction induced by low intensity PNS was abolished by atropine or converted to a relaxation. In half of the experiments an atropine resistant rectal contraction was observed in response to high intensity PNS. The results are consistent with a pelvic nerve influence on IAS pressure through several mechanisms, including modulation of the activity in the sympathetic nerves and activation of inhibitory non-adrenergic, non-cholinergic neurons. The pelvic nerves convey both cholinergic and non-cholinergic excitatory, as well as non-adrenergic, non-cholinergic inhibitory fibres to the rectum.